MT-4 cells, which are a human T-cell Iymphotropic virus type I (HTLV-I)-positive cell line highly permissive to HTLV-III infection, were used to detect the biologically active virus. For quantitation of the virus, induction of HTLV-III-specific antigen(s) and inhibition of DNA synthesis in infected MT-4 cells were assessed by indirect immunofluorescence and by a proliferation assay measuring [3H]thymidine uptake, respectively. HTLV-III was fully inactivated by treatment at 56°C for 30 min. It was not inactivated by treatment with fresh anti-HTLV-III-negative serum. Thus, these assay systems with MT-4 cells would be useful in further studies on acquired immune deficiency syndrome.
The novel human retrovirus named human T-cell lymphotropic virus type III (HTLV-III), a lymphadenopathy-associated virus (LAV) frequently can be isolated from patients with acquired immune deficiency syndrome (AIDS) and AIDS-related complex (1, 10) . Accumulated evidence suggests that the retrovirus is the cause of AIDS. Inactivation of the virus by chemical disinfectants (11) and heat (12) has been reported previously. However, it is still important to test quantitatively how the infectious virus can be inactivated, because reverse transcriptase (RT) activity, which was usually used as an indicator of the amount of virus, is not quantitatively accurate. It is indeed credible that the virus spreads through commercially available products from blood which has been contaminated with the AIDS virus (3, 4, 9) . Recently, we found that the HTLV-I-carrying cell line, MT-4, was highly permissive to infection by HTLV-III; which is a prototype of the AIDS viruses (5 30 60 MINUTES EXPOSED TO HEAT (O min) was 12.2% 2 days p.i., whereas the percentage of those infected with the virus heated for 2.5 min was 1.5%. Reduction of viral infectivity after heat treatment for 2.5 min was 88%. Infected MT-4 cells were monitored daily for the appearance of IF-positive cells until 6 days p.i. The sensitivity of detection of the virus became higher, because infected MT-4 cells released virus progeny which infected neighboring uninfected MT-4 cells in the cultures. In fact, on days 4 and 6 p.i., nearly 100% of the cells were fluorescent even in 1/16-diluted virus-infected cells. On day 6 p.i., no IF-positive cells were observed when the virus was treated for 30 min or more. Thus, heating the virus at 56°C for 30 min appeared to be sufficient to inactivate its infectivity (Fig.  1A) .
Next, to further confirm virus inactivation by heating, a proliferation assay was used, because this assay was more quantitative and objective than IF. The HTLV-III-induced cytopathic effect was inversely expressed by the uptake of [3H]thymidine. The viral dose response was linear when the proliferation assay was performed 5 days p.i. (Fig. 2) . Reduction of viral activity by heating was calculated to be 50 and 90% at 1 and 2.5 min, respectively. Thus, the virus was rapidly inactivated by heating at 56°C. A proliferation assay was also performed 7 days p.i. to detect the effect of a minute amount of living virus. Inhibition of DNA synthesis detected by the proliferation assay was also observed in the MT-4 cells infected with virus treated for 10 min (data not shown). If both assays (IF and proliferation) were performed on the same day p.i., the sensitivity of the proliferation assay was lower than that of IF, because appearance of the cytopathic effect was always preceded by the production of virus-specific antigen(s) (S. Harada, Y. Koyanagi, and N. Yamamoto, Virology, in press).
Effect of fresh serum negative to HTLV-III on the infectivity of the virus. Fresh serum (mainly complement) did not affect the infectivity of the virus (Table 1) again linearly dependent on the amount of virus. Fresh antibody-negative serum was not seen by either method to inactivate the virus. However, anti-HTLV-III-positive serum used as the positive control neutralized 90% of the virus even at a 1/20 dilution.
DISCUSSION
Increasing evidence, mainly obtained from seroepidemiological studies, has suggested that blood products such as factor VIII or IX are the cause of the high prevalence of antibodies to the AIDS retrovirus in hemophiliacs who receive them (3, 4, 9) . Thus, it is urgent to develop a simple, rapid, and sensitive screening test for determining the presence or absence of the virus in such blood products. Spire et al. used the measurement of RT activity to study the effect of heating on the LAV (12) . They also examined LAV infectivity in human cord blood lymphocytes by measuring viral production as determined by RT activity (12 (12) . The same results were obtained with infectivity assays (2) . Our results confirmed these findings by a proliferation assay and virus-specific antigen induction of infected MT-4 cells. The effect of other means of physical and chemical inactivation of the AIDS retrovirus, such as UV and chemical disinfectants, could be studied in a similar manner. In all cases, these studies should be conducted taking into account the degree of inactivation of constituents such as factor VIII in the blood products. Such studies are under way in our laboratory.
Using the methods described above, we studied the effect(s) on the infectivity of HTLV-III of fresh human serum from an individual seronegative for HTLV-III. Unlike with other animal retrovirus (13) , viral infectivity was not affected by fresh human serum. These results indicate that HTLV-III resembles HTLV-I in its resistance to human complement (7) . This may be a common feature of human retroviruses which share tropism for OKT4-positive lymphocytes (8, 14) . The finding that HTLV-III is not lysed by human complement may explain why the virus can be transmitted through contaminated blood or blood products.
